1) The history of a case of epispadias, in which control of urine was obtained by transplantation of a portion of the right rectus abdominis muscle. (2) The anatomy of a case of epispadias. (8) The history of a case of ectopia vesicEe. (4) The clinical features of a second case of epispadias, with a suggestion as to its treatment.
lower two-thirds of that part of the rectus which lies below the umbilicus is apparently supplied by the twelfth dorsal nerve, which enters the muscle at its border quite low down and -splits, in the substance of the muscle, into an ascending and descending branch. The vascular supply of this part of the rectus is afforded by transverse branches of the deep epigastric artery, which come off at intervals of i in. and pass inwards and outwards. The main trunk passes upwards and inwards, and is attached to the deep surface of the muscle.
I did not fear hernia following upon removal of this part of the rectus muscle, and the event justified this conclusion, as at no time after the operation had the patient the least sign of rupture. I also felt that the rectus muscle was a suitable muscle for controlling the flow of urine, as no undue movement would be noticed by other people in the patient's efforts to control his flow of urine. The orifice of the epispadias was situated upon the dorsum of the penis quite close to its attachment to the abdomen. The operation, which has been described in full, may now be briefly indicated as follows: 58 Thompson: Congenital Deformities of Urinar?y Tract June 5, 1920: An incision was made round the orifice of the epispadias and distant i in. from it. The incision was deepened and so directed as to lie cylindrically and obliquely around the channel of the epispadias .running from the bladder. When completed it was about 1 in. deep. An incision was then made on the anterior abdominal wall 1 in. to 2 in. from the middle line, beginning below in the right upper quadrant of the circular incision, and directed at first upwards and to the right, and then directly upwards to the level of the umbilicus, or slightly higher. The edges of the incision were deeply undermined and turned outwards. The right rectus muscle was exposed by cutting through the anterior part of the sheath in a vertical direction; it was then divided at a level of 1 in. below the umbilicus. The epigastric artery was also cut and ligatured. Very slight dissection enabled one to turn the lower portion of the rectus completely over upon itself, without exposing the twelfth dorsal nerve, and without kinking the artery. The cut end of the transplanted portion of the muscle was split longitudinally for 2 in. The two parts were placed in the circular wound, one on each side of, and around, the fistula. They were secured in position by sutures. The upper portion of the muscle was sutured to the sheath of the rectus. The edges of the sheath itself were then sutured together. The subcutaneous tissues were then joined by Lembert sutures along the whole length of both portions of the wound. Finally the edges of the skin were sutured. Thus the transplanted rectus was buried deeply. This was a great advantage, for though infection of the wound took place, it was confined to the skin and did not spread deeply.
The Result of the Operation.-Locally, the result was gratifying. In three weeks' time from the date of the operation the boy was holding his water all night, but not during the day; but later he succeeded in holding his water for periods of three hours or more during the day and passed a good stream as and when he desired. In August, 1920, he came into my service, and, generally speaking, held his water well; but occasionally passed it at night in his bed. As,4however, he slept rarely less than thirteen hours, this can hardly cause surprise. Unfortunately he developed symptoms of calculus in the right kidney, for which I operated on September 10, 1920, and removed a phosphatic stone from the pelvis of a very small and atrophied kidney; and more unfortunately, he developed stones in the left kidney, for which I operated on February 1, 1921, and removed a calculus from a large, healthy-looking left kidney. He did well after the operation until the fifth day, when a sudden and profuse haemorrhage at 7 p.m. led to his death at 10 p.m. on February 5. I do not wish to pass lightly over the fatal termination, but I think it possible that the kidney condition had been set up before I did the operation of transplanting the rectus. I cannot imagine that the right kidney had atrophied to the extent it had done in three months.
The body of this boy was secured for dissection purposes under the Anatomy Act, and I will now enter upon the second part of the argument, namely:-
(2) THE ANATOMY OF A CASE OF EPISPADIAS.
It will be sufficient here to give the anatomical points brought out by the dissection of the body by Mr. Selby very briefly as they are shown well in the specimen I have to show.
First, the result of the operation is well shown. The transplanted rectus is firmly attached in its new position; it shows little signs of atrophy and its nervous and vascular supply are apparently intact. The penis is slightly drawn upwards compared with its position before operation. There is no sign of hernia.
Secondly, although the results of the operation are gratifying and the success of the operation is proved by dissection-the anatomical features of the case are most interesting and important, and they can be stated very briefly. The rectum and anus are normally situated and of normal appearance. The perineum is full and well developed. The testicles are fully descended into a normal scrotum.
The following very important fact, which is brought out by Mr. Selby's dissection, is not generally recognized, namely, that all the muscles of the perineum are present and well developed, and with a normal nerve and vascular supply. The compressor urethrmn is well developed, but is not pierced by the urethra. Abutting against this muscle above is the bladder or probably the prostatic urethra. The bladder is fairly capacious. Into the prostatic urethra the vas opens on each side; it is of normal thickness and appearance, and its lumen is patent and admits a bristle which can be passed along it. There are well marked bilateral " vesiculin seminales." The pubes are separated from each other by a distance of 11 in.; the space between them is occupied by bladder and penis, with the channel leading from the bladder to the orifice of the epispadias. The penis has well-marked corpora cavernosa with a crus and erector penis and an ejaculator urinm.
As regards the muscle of the anterior abdominal wall I need only mention that the recti are present on each side, but are somewhat separated below, owing to their attachment to the pubes being shifted outwards with those bones. The appearance of the left rectus is normal. It may be stated finally, in this connexion, that all the pelvic and perineal normal structures are present except the greater part of the normal urethra. With the exception of the prostatic urethra there is no evidence of the presence of this structure.
This brief description will demonstrate that the condition of affairs in this specimen is very different from that usually described, especially as regards the perineal muscles, the presence of which may be regarded as one of fundamnental importance.
(3) THE HISTORY OF A CASE OF ECTOPIA VESIC2E.
We now pass on to consider the third paragraph of the argument, and I will relate the description of such a case in .a girl, aged 5.
The operation for formation of the bladder was described fully in the same number of the Lancet (October 16, 1920) as that of the previous case.
It is sufficient to state that the suture of the bladder was satisfactory, but that no control was permitted to the passage of urine. I thought that perhaps a transplantation of the rectus might be performed on this patient. It will be readily understood that she really had a condition of epispadias present after the operation of suture of the bladder. Mr. Ogier Ward most kindly helped me with the operation, for whose help I cannot be too grateful. Practically the same operation was performed as on S. W. I was much pleased with the thick wall of the bladder which had been made in front, and which gave plenty of room for the reception of the transplanted rectus. Owing, however, to the thinness of the parts below, I was compelled to include the vaginal orifice with the orifice of the urethra, and both were eventually surrounded by the transplanted portion of rectus. After the operation there was some sepsis in the wound, but it did not spread deeply. The girl has, so far, not got control, but I am having the transplanted muscle stimulated electrically, and I hope she may yet obtain it. I only brought down the outer two-thirds of the lower portion of the muscle; a mistake was made in this respect, the whole of the lower portion should have been brought down.'
The fourth heading of my argument is:-(4) THE CLINICAL FEATURES OF A CASE OF EPISPADIAS WITH A SUGGESTION AS TO ITS TREATMENT.
This case was kindly sent on to me by Mr. C. R. Nitch. The patient was operated upon before when a child, and he now uses a urinal, with which he is quite pleased. The following are details.of the case:
He is a strong looking youth, aged 19. He has an orifice situated on the dorsum of the penis close to its attachment to the abdominal wall, through which urine is being constantly discharged. His pubes are widely separated from each other but the rectus produces the usual well known superficial features much the same on each side and is therefore present. He has the power of erection of the penis, and is "keeping company" with a girl. His testicles are fully descended into a normal scrotum. As he is busy during the summer he has for the present decidednot to have anything done in the way of an operation, as he finds that the urinal with which he is fitted is quite satisfactory. If, however, we take into account the possibility of penile erection would. it not be justifiable for the surgeon to attempt to expose the compressor urethrae and bring a funnel-shaped process of bladder through it? No harm could be done by this attempt to use the normal compressor; if it failed perhaps even in his case the rectus could be transplanted.
I now leave the clinical features of these cases to explain (5) THE ANATOMY AND ORIGIN OF ECTOPIA VESICZE AND EPISPADIAS, in such a way as to lead to a simple conception of such conditions as are seen and treated by surgeons and are, therefore, compatible with life. First, as regards epispadias, I venture to suggest that the groove present on the dorsum of the penis is not the urethra at all. The term epispadias," although strictly correct, is very misleading as the condition is not in the least comparable to hypospadias. If in a case of epispadias there is no urethra it is quite unnecessary for authorities to state that there is no roof to the urethra-such a statement is most misleading. Secondly, as regards the condition known as ectopia vesicam I would suggest that the statement that there is no anterior wall to the bladder is quiite incorrect, and to ask authorities not to use the term" trigone" unless they refer to that portion of the normal bladder which is known as the trigone. At birth at any rate there is a great deal more than the trigone present, and though when the infant assumes the erect posture the bladder is much diminished in size, this is due to the action of the recti, which, as is well known, much diminishes the chance of a hernia occurring in this region after an abdominal operation, and tends actually to reduce one which forms.
i July, 1921: The patient is now, undoubtedly, holding her water better than she did before the operation. A curious point is that she holds her water at night even better thall during the day. At night the rectus might be supposed to be less under control than during the day. I am indebted to the Sister in the Light Department at Guy's Hospital, and to Miss Turton, for the good result. Now I would ask you to think of these conditions as fistulw and woulk suggest a classification of these congenital deformities as follows:
Congenital Fistuta of the Bladder.
(1) Complete ... ... ...
Ectopia vesice.
(2) Incomplete ... ... ... I believe myself that the crux of the whole situation and the properconception of these conditions is to be found in a case of ectopia vesicae; when the surgeon reduces the everted and herniated bladder as it is seen in a young infant, the fistulous nature of the condition is at once apparent under these circumstances. Doubtless the same abdominal pressure which produces the hernia is responsible for the continued development of the muiscle wall of the bladder in place of the urine in a normal bladder and as such should be regarded as very useful-but its result, i.e., the protrusion of the bladder wall upon the surface of the abdomen, is most alarming in appearance and has led, not unnaturally, to most alarming theories. The pubes are prevented from joining-each other by the same cause and by the intervention of the bladder, and in fact there is a cleft of the bladder and abdominal walls, through which the bladder wall is herniated and everted. In a young specimen of ectopia vesicae examined by me the bladder muscle appeared to be normal in extent except that it did not naturally join across the middle line in front.
The condition, then, is one of fistula; and I would venture to assert that the views of the older anatomists are more correct than those of more recent ones. As to its origin. Before proceeding to this matter I would suggest that anatomists or embryologists are hardly fair to themselves' when they take compound monstrosities which happen to have an ectopia vesicae but also incidentally an imperforate anus and a meningocele. In these fistulae of the bladder which are not associated with the presence of any other deformity and which are quite compatible with life, I believe that the deformities under consideration are more correctly enunciated by the older anatomists than by some of the more recent ones.
You will remember that the older anatomists laid stress on some lesion of the allantois being responsible for ectopia vesicee. More recent anatomists have laid stress upon the cloaca being at'fault and some have brought into account the primitive streak. The great objection against either one, or the other, of the latter suggestions is the absence of lesions in these simple cases other than the bladder lesions; a fact which to my mind completely precludes a primitive streak or purely cloacal origin as described by some. I refer now to a beautiful drawing of Professor Peter Thompson's of a reconstructed human embryo (" Studies in Anatomy from the Anatomical Department of the University of Birmingham, 1915 ") in which a structure marked by him as the allantois is found passing into the umbilical cord and therefore outside the body of the embryo. Now I believe I am correct in stating that most writers on human embryology would agree that the urachus is formed from allantois, though, of course, I do not contend that they are not right when they say that the cloaca in part forms the bladder. Does the deformity come from in front or behind ? In my opinion in the light of the careful dissection of S. W., in whom not only is there a normal rectum but also completely normal genital apparatus including a prostatic urethra, we can no longer accept the primitive streak theory even though this structure may extend forward towards the umbilicus, or a simple cloacal theory, because in fact the deformity is due to a lesion of the allantois occurring at a different time of early embryonic life and comes from the front. If more of the allantois, relatively according to age or absolutely, is involved then we have a complete fistula of the bladder, or when less of the allantois is involved then we have an incomplete fistula, such as urachal fistula, and, although I have no proofs of it except the important one of the failure to meet on the part of the pubes in both ectopia vesice and epispadias, I would suggest that in epispadias there is *a complete fistula to commence with which eventually becomes in part healed, leaving an epispadias or penile fistula. S. W. certainly showed much natural scar tissue over the lower part of the abdomen. If we admit, as I think on common-sense grounds we must do, that a -urachal fistula is due to some fault involving the allantois, then surely similar fistule occurring near this portion, viz., ectopia vesicte and epispadias, should also be regarded as having an origin in a fault of the allantois or allantois cloaca. SUMMARY OF PAPER.
(1) The formation of a sphincter in a case of epispadias has been proved to be possible, apart from the indirect use of the anal sphincter by transplantation of the ureters or bladder.
(2) By reference to the dissection of S. W., the localization of the deformity to the bladder region, and the presence of the genital rectal apparatus, suggest that the cause of these visible congenital lesions of the bladder are due to a congenital deformity starting in the front in the allantois or allantois cloaca.
(3) The lesions of urachal fistula, ectopia vesicae, and epispadias should be correlated.
(4) In ectopia vesicae there is a complete median fistula of the bladderin urachal fistula and epispadias the vesical fistulw, are incomplete.
(5) I do not mean to deny, that lesions of the cloaca or primitive streak may not be the cause of fistula of the bladder combined with other deformities, but I very much doubt if there is any need to invo}e these structures in order that comparatively simple lesions which are associated with no other deformity may be explained.
